Editor for this theme issue, I find this topic near and dear to my heart, as it would be to the heart of anyone who ever has been or will be a patient or caregiver. We all stand poised to benefit from a health system in which opportunities for learning engender empowerment of everyone.
The contributing authors share perspectives from diverse backgrounds. Almost all of them are motivated in part by some personal experience as a patient or caregiver during which they learned something about themselves, about others, or about the health system that touched and changed their lives. Their efforts are driven by partnerships between patients themselves and other stakeholders, recognizing the paramount importance of putting people at the center of their collaborative work to protect and improve health, often driven through processes of learning.
The papers illuminate how patient (as well as family and community) participation advances the vision for a Learning Health System (LHS)-and in turn how an LHS supports patient-empowering initiatives.
Indeed, the National Academy of Medicine (NAM) sees "engaged, empowered patients" as a key characteristic of an LHS, 3 All of these authors are extraordinary communicators; all have compelling research to share or powerful stories to tell. We are grateful they chose to share them with the world through our open access online journal.
Whether explicit or implicit, the underlying motivations for the work showcased in the papers in this theme issue often emanate from "Of all the forms of inequality, injustice in health is the most shocking and inhuman." an LHS at a nationwide or at an international scale, the importance of this science of empowerment becomes even more paramount when one recognizes that an LHS is not only "human intensive" but also that, "The system as a whole -not just the digital infrastructure, but also networks of people and institutions -will have to be understood not just as users of a technological infrastructure, but also as parts of the information system itself." leads off with a quote by Safran:
The learning health community's core values underlying a national-scale person-centered continuous Learning Health System (LHS), July 20, 2012
1.
Person-focused The LHS will protect and improve the health of individuals by informing choices about health and healthcare. The LHS will do this by enabling strategies that engage individuals, families, groups, communities, and the general population, as well as the United States health care system as a whole.
Privacy
The LHS will protect the privacy, confidentiality, and security of all data to enable responsible sharing of data, information, and knowledge, as well as to build trust among all stakeholders.
3. Inclusiveness Every individual and organization committed to improving the health of individuals, communities, and diverse populations, who abides by the governance of the LHS, is invited and encouraged to participate.
Transparency
With a commitment to integrity, all aspects of LHS operations will be open and transparent to safeguard and deepen the trust of all stakeholders in the system, as well as to foster accountability.
Accessibility
All should benefit from the public good derived from the LHS. Therefore, the LHS should be available and should deliver value to all, while encouraging and incentivizing broad and sustained participation.
6. Adaptability The LHS will be designed to enable iterative, rapid adaptation, and incremental evolution to meet current and future needs of stakeholders.
7.
Governance The LHS will have that governance which is necessary to support its sustainable operation, to set required standards, to build and maintain trust on the part of all stakeholders, and to stimulate ongoing innovation.
Cooperative and participatory leadership
The leadership of the LHS will be a multi-stakeholder collaboration across the public and private sectors including patients, consumers, caregivers, and families, in addition to other stakeholders. Diverse communities and populations will be represented. Bold leadership and strong user participation are essential keys to unlocking the potential of the LHS.
Scientific integrity
The LHS and its participants will share a commitment to the most rigorous application of science to ensure the validity and credibility of findings, and the open sharing and integration of new knowledge in a timely and responsible manner.
Value
The LHS will support learning activities that can serve to optimize both the quality and affordability of healthcare. The LHS will be efficient and seek to minimize financial, logistical, and other burdens associated with participation. In this issue, we evidence the importance of including among these research challenges those associated with the study and advancement of empowerment of patients, caregivers, families, communities, and other stakeholders, in part through learning. These papers show how the emerging research methodologies they share can and must contribute to the (sociotechnical) science of learning systems.
There is a saying in policy circles that if one is not at the table, he/ she is likely on the menu. Patient activist Sharon Terry of the Genetic
Alliance (and PCORnet's Executive Committee) gave a speech on participant-driven research using a similar phrase in its title last year. 14 Further investment in the development of the envisioned scientific components will contribute invaluably to giving a seat at the table and a powerful voice in the dialogue shaping the future of health to patients, families, and those who advocate for and benefit from patient empowerment. It will prepare us for a paradigm shift in which, as Dr
Eric Topol writes (to patients), "The Future of Medicine is in Your
Hands". 15 It will form the foundation underpinning a people-powered transformation of health care and health, 16 and perhaps even a corresponding patient-driven health information economy. 17 The envisioned participation becomes especially invaluable when one considers the emergent nature of an LHS and the extent to which individuals play a role in shaping it. The scientists envisioning "An Ultra-Large-Scale Systems Approach to National-Scale Health Information Systems" 18 recognized:
A web server is designed and engineered. The internet protocol, IP, and HTTP were designed and engineered.
The World Wide Web (WWW) was not. Rather, it emerged from the decentralized and locally autonomous actions of many independent actors acting within the framework of the WWW architecture. A building is designed and engineered. A city is planned and governed, but it emerges largely outside the direct control of a designer or engineer. A garden plan is designed, but the garden emerges, without either the control or the need for actions by the gardener.
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As an ultra-large scale (cyber-social) system, an LHS, especially at a nationwide scale, will have the emergent characteristics of the aforementioned WWW and city (and garden). Realizing it in a way that engenders the qualities desired will require that patients, consumers, and individual citizens be a part of the system and invaluable contributors to it, not merely passive recipients of its envisioned benefits, however benevolent. Patient empowerment will be an outcome of a LHS, but also an important engine propelling it.
Just as an LHS cannot simply be built from a blueprint, 11 an LHS cannot simply be built by others for patients; it must be built with and by patients (and all other stakeholders). While the papers in this theme issue generally highlight positive paths to addressing challenges and advancing empowerment, there are myriad studies (and individuals and organizations) that highlight present failings in our health care system to empower patients. Hence, the papers in this issue also provide guidance toward a course correction.
As the future of health care and health moves in the LHS direction, the importance of patients shaping the design of the system becomes paramount. Think for a moment, outside of health care, about your interactions as a consumer in any system that (often in the name of efficiency) was designed without considering the needs of (or input from) consumers and workers, rendering them cogs in a machine.
One example would be a service experience where a person serving a consumer must use a tool or application that constrains any ability to utilize their own skill and judgment, necessitating a process that stands in the way of a human interaction with the consumer. To an observer, it appears that the worker serves the commands of the device he/she uses and that the consumer is merely a passenger lacking autonomy and "along for the ride." Another example would be where both the consumer and the local worker must engage in a process involving another worker at a national call center; by design, the national worker lacks the local knowledge or engagement with the consumer to help meaningfully, the local worker lacks the authority to help, the consumer (and both workers) are disempowered, and knowledge fragmentation in the system results in a process lacking empathy. A key hallmark of any person-centered system is empathy:
i.e., knowing what it is like to stand in the consumer's shoes based on personalized relevant data about that consumer and knowledge derived from the experiences of others.
In these aforementioned examples, the key participants in the systems (consumers and workers) were very likely not involved in designing or shaping the systems, and best practices from the science of human-centered design principles were likely not applied. Beyond putting the patient in the driver's seat of his/her own health, empowering patients to shape the transformative future of health anchored in an LHS will be essential to realizing an LHS that embodies the LHS Core
Values and delivers on the promise of the LHS vision. Systems will help to illuminate how and why these contributors were so willing to work steadfastly to advance this urgently important cause, endeavoring to disruptively transform the future of health. openly, with honesty, transparency and integrity we intend to foster a community that will make a difference in people's lives. When you think about it that way, it's easy to commit." 22 
